It is, unfortunately, not possible to identify each congenital nervous condition definitively by symptoms and/or lesions and to assign a cause to each. The situation is further confused by the association of different lesions with similar symptoms or with no symptoms at all, by the absence of observed or reported lesions in clinical syndromes of known aetiology and by the ability of different agents to produce clinically or pathologically similar effects. Consequently any system of classification is at best a rough and somewhat arbitrary guide. The present paper is intended to serve as a comprehensive review of reports containing information about the aetiology or pathology of conditions affecting the central and peripheral nervous systems of pigs. The net has been cast deliberately wide to include cases of posterior paralysis and limb contractures in which muscle may be involved alone or in association with defective innervation.
For a review of congenital diseases of pigs, the reader is referred to Koch, Fischer & Schumann (1957) , and for reviews of nervous diseases of pigs to Fankhauser & Wyler (1953), Done (1957) , Thoonen & Hoorens (1960 should be read for their comments on nomenclature and pathogenesis as well as for their descriptions of the pathology of particular conditions in pigs. Table 1 summarises information on specific conditions in terms of aetiology, symptoms and lesions. The main features of the principal clinical and pathological syndromes are described briefly below.
CEPHALODYSPLASIA
Most of the developmental defects of the brain reported in the literature refer to brain hernias and/or hydrocephalus ( Fig. 1 ). Hydrocephalus is characterised by an abnormal accumulation of fluid in the cranial cavity and, as Jubb & Kennedy (1963) have pointed out, the condition is 'physiological' in the early foetus when the cerebral hemispheres are no more than thinwalled vesicles. Pressure from fluid that has accumulated within the ventricular system (internal hydrocephalus) or within brain tissue-perhaps even largely replacing it (hydranencephaly)-can cause thinning and perforation of the brain (porencephaly) and overlying cranial bones. However, most cases of congenital hydrocephalus in the pig seem to be associated with and to be secondary to cranioschisis probably resulting from incomplete closure of the neural groove during the third week of gestation.
Such animals have a midline gap between the bones of the dorsal wall of the cranium; through this gap, though often covered by thin skin, protrude herniated cranial contents (meningocele, meningocephalocele).
There is convincing evidence that the brain hernia/hydrocephalus syndrome is transmitted in a number of breeds by a recessive gene, but inheritance is not simple . Vitamin A deficiency is a potent inducer of primary internal hydrocephalus, and Palludan (1966) , in what is perhaps the best study on experimental teratology in the pig yet published, has described a malformation and herniation of the posterior cerebellum and medulla into the foramen magnum which simulates the Arnold-Chiari malformation type I.
CEREBELLAR DEFECTS
.Apart from deformation resulting from increased intracranial pressure, the cerebellum is subject to hypoplasia and dysplasia at the macroscopic and microscopic levels. The most economically important of the defects reported to date is the cerebellar hypoplasia caused by maternal infection with swine fever during pregnancy , 1967 , in press; Harding, Done & Darbyshire, 1966) . This is characterised pathologically by a more or less proportional reduction in size of the cerebellum as a whole with severe cortical dysplasia of the neocerebellum and clinically by congenital tremor (congenital tremor type AI). Melanin deposits in the cerebellum (Turbes. Richards & Abreu. 1956) are particularly obvious in the foetal or hypoplastic cerebellum.
It may be that. when Turbes and his colleagues remarked on the association between these deposits and congenital tremor they were indirectly drawing attention to the smallness of the cerebellum.
However. not all cases of cerebellar hypoplasia are necessarily the result of swine fever infection (cf. Schulz. 1953 ; Barron & Saunders. 1962 ). The local aplasia of the cerebellar cortex described by Cohrs & Schulz (1952) and by Schulz (1953) is so frequently present in the neocerebellum that it must be regarded as a normal feature. 11 is possibly a reflection of the migration of lobules and very rapid growth which characterize that part of the pig's cerebellum.
The condition of Purkinje cell dysplasia described by Seibold & Roberts (1957) has not been reported since. nor is the cause known.
The lesion was presumed to be congenital though nervous symptoms were not seen until varying times after birth.
It is convenient to include here the hereditary congenital ataxia syndrome (Table 1) which we have been studying at Weybridge.
Although the symptoms are obvious and a cerebellar involvement might be expected, no morphological or neurochemical abnormalities have so far been detected in affected baby pigs. 
MYELODYSPLASIA
Malformations of the spinal cord, such as duplication (Fig. 2) , are not rare but, unless they involve very severe reduction in size of the cord or increase in pressure on the cord, they are often symptomless. They may be hereditary in origin (cf. Ludvigsen, Basse, Clausen & Jonsson, 1963), but perhaps the most interesting, because the cause is known, is the compression and herniation of the spinal cord ( Fig. 3 ) that result from deficiency of vitamin A for the first 90 days of gestation (Palludan, 1966) . 
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DEFECTS OF MYELINA TJON
In the pig myelination of the central nervous system is incomplete at birth, and microscopy shows considerable variation in the amounts of stainable myelin present even in clinically normal piglets. Unless neurochemical methods are used deficiencies of myelin have to be fairly large to be readily detectable. Christensen & Christensen (1956) were the first to relate a histologically-demonstrable deficiency of spinal myelin to congenital tremor; it is now recognised as a feature of three aetiologically distinct forms of congenital tremor (see below). In both the infectious forms there is an apparent retardation and paucity of myelin deposition in existing sheaths but no obvious deficiency of oligodendrocytes. In the hereditary cerebrospinal hypomyelinogenesis (congenital tremor type A III), on the other hand, there is a deficiency of oligodendrocytes and a subtotal deficiency of myelin sheaths in many parts of the central nervous system, though even in the spinal cord a few sheaths are apparently well myelinated. In both types of congenital tremor of infectious origin, and also in the hereditary hypomyelinogenesis syndrome, the peripheral nerves are apparently normally myelinated. The congenital paresis described by McClymont (1954) remains the only condition apart from vitamin A deficiency in which congenital myelin degeneration has been found; it is tempting to speculate whether it might have been the result of hypervitaminosis A, since deficiencies and excesses of the vitamin tend to produce rather similar teratogenic effects.
CONGENITAL PARALYSIS
This syndrome was the happy hunting ground of clinical geneticists of former years. Although several hereditary conditions have been described little or no pathology has been adduced in support, and it is not clear whether the symptoms were attributable to developmental defects of central or peripheral nervous systems or of muscle. This comment is applicable whether the syndrome was characterised by flaccid paralysis or by limb contractures (arthrogryposis). It is possible that at least some of the conditions reported may have been muscular in origin. Thus, the photograph of congenital hind leg weakness of Butz & Schnelle (1951) looks very similar to the one of myofibrillar hypoplasia of Thurley, Gilbert & Done (1967).
CONGENITAL TREMOR
There are at least four distinct diseases of pigs characterised by congenital tremor. We have found it useful to classify them tentatively on a pathological basis. In Britain congenital tremor has received considerable attention because about 10 per cent of outbreaks were shown to be probably the result of transplacental infection with swine fever virus at a time when swine fever was being eradicated by a 'stamping out' policy. This form of congenital tremor (type AI) has not been seen during the past three years. A second, pathologically distinct form (type All), has also been induced experimentally by the inoculation of pregnant sows with tissues from affected piglets. It seems likely that the causal agent of congenital tremor type All is a virus; it is not swine fever but it has not yet been identified positively. Congenital tremor type AlII is caused by...a sex-linked recessive gene. Within type B there may well be several more aetiologically distinct entities which produce morphological or functional defects which have not yet been recognised. CLINICALLY 
INAPPARENT CONGENITAL DISEASE
It is not unusual to find myelodysplasia at necropsy of clinically normal pigs. In experimentally-induced congenital tremor type AI both cerebellar and spinal hypoplasia were found in non-trembling piglets from infected sows (Done & Harding, in press). Affected litters also had a high incidence of immunological tolerance, with congenital infection of the central nervous system. Since the nervous system continues to develop after birth it is possible for dysgenesis, either morphological or functional, to be a post-natal as well as a pre-natal phenomenon. It seems likely that congenital infection in the absence of overt congenital disease is much more frequent than is generally recognised and that this might contribute appreciably to losses from what could properly be called congenital nervous disease.
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